Mechanism of interferon-gamma action. Characterization of indoleamine 2,3-dioxygenase in cultured human cells induced by interferon-gamma and evaluation of the enzyme-mediated tryptophan degradation in its anticellular activity.
Induction by interferon-gamma of indoleamine 2,3-dioxygenase (a tryptophan degradation enzyme) was examined with 11 human cell lines. The enzyme induction was demonstrated in 7 of the 11 cell lines. The induced enzyme in each of the 7 cell lines was identical to the enzyme purified from human placenta, as evidenced by immunoblot analysis with a monoclonal antibody specific to the placental one. The extent of the induction varied largely with the cell line; a relatively high induction was observed with HEL (lung fibroblasts), NY (osteosarcoma), and A-431 (epidermoid carcinoma). The enzyme induction was dependent on the concentration of interferon-gamma and occurred 12-18 h after addition of interferon-gamma to the cultures. Interferon-alpha or -beta was completely ineffective in this induction. Interferon-gamma inhibited the growth of the 7 cell lines observed with the enzyme induction, and this growth inhibition was accompanied with a complete deletion of tryptophan (less than 1 microM) in the culture medium by the induction of the enzyme. For two of these cell lines, the inhibition was partially reversed by an addition of exogenous tryptophan to the medium not to be depleted. These findings indicated that the growth inhibition by interferon-gamma was in part explained by the tryptophan depletion in the medium caused by the enzyme induction.